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foreword

The National Science Foundation's Division of Science Resources Studies (SRS), a division of

the Directorate for Scientific, Technological, and International Affairs, is publishing this pocket Data

Book as a handy reference for information on the funding, staffing, and impacts of the Nation's scien-

tific and technological activities. These data were compiled by SRS in fulfilling its responsibilities to
collect, interpret, and analyze data on scientific and technical resources in the United States.

Comments and suggestions as to the materials presented are requested. Please contact the
Editorial and Inquiries Unit, SRS, National Science Foundation, 1800 G Street, N.W., Washington,

D.C. 20550, phone (202) 634-4622.

October 1983

lit 4

Edward A. A. Knapp

Director
National Sciuce Foundation



contents
page

Foreword .

R&D FUNDING

National The National R&D Effort 5
National R&D Funding by Source 6
National R&D Funding by Performer ..... . . 7

National R&D Spending by Character of Work 8

Federal Federal R&D Obligations by Character of Work 9
Federal R&D Obligations by Agency 10
Federal R&D Obligations by Major Performer 11

Federal Obligations for Basic Research by Major Field of Science 12

Federal Obligations for Basic Research by Major Performer 13

Invugry Industrial R&D Expenditures by Source of Funds 14

Industrial R&D Expenditures by Character of Work 15
Total R&D Expenditures of Five Leading Industries 16

Academic Academic R&D Expenditures by Source: FY 1984 17
Academic R&D Expenditures by Character of Work 18
Academic R&D Expenditures by Field: FY 1982 19

Federal Obligations to Universities and Colleges by Type of Activity 20

V



HUMAN RESOURCES
21

Utilization Employed Scientists and Engineers by Field: 1982 25

Employed Scientists and Engineers by Sector: 1983 26

Employed Scientists and Engineers by Primary Work Activity: 1982 27

Employed Scientists and Engineers by Highest Degree: 1982 28

Employed Doctorates in Science and Engineering by Field: 1981 29

Women as a Proportion of All Employed Scientists, Engineers. and Professional

and Technical Workers 30

Racial Minorities as a Percent of Technical Work Force 31

Retention Rates, Fifth Grade through Receipt of S/E Doctorate: 1963-82 32

Supply Bachelor's Degrees Awarded in Major Science and Engineering (S/E) Fields 33

Master's Degrees Awarded in Major Science and Engineering (S/E) Fields 34

Doctoral Degrees Awarded in Major Science and Engineering (S/E) Fields 35

Full-Time Science and Engineering Graduate Students in DoctorateGranting
Institutions by Source of Major Support 36

Full-Time Science and Engineering Graduatt. Students in Doctorate-Granting
Institutions by Type of Major Support 37

Full-Time Science and Engineering Graduate Students in Doctorate-Granting
Institutions by Field and Citizenship .38

vi



INTERNATIONAL 39

International Scientists and Engineers Engaged in R&D per 10,000 Labor Force by Country 43

S&T Indicators R&D/GNP Ratios by Country 44

Nondefense R&D/GNP Ratios by Country 44

U.S. Patents Granted to Inventors from Selected Countries by Year of Grant and
Country of Inventor 45

U.S. International Transactions in Royalties and Fees 46

U.S. Trade Balance in R&D-Intensive Manufactured Product Groups 47

U.S. Scientific and Technical (S/T) Publications as a Percent of All S/T Publications: 1980 48

vii



R&D FUNDING

8



1%

2%

The national R&D effort
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National R&D funding by performer

'Dollars in millions)

Year tufa.

FeCeraf

Ointment

.
Current dollars

71-
Universities/ J

indus4 colleges

Other

performers

1953 S 5 124 ; $ 1.010 5 3 630 $ 231 $ 255

1967 23 146 : 3 396 16 385 1 1.921 444

1975 35113 5 354 24.187 3.409 2.433

1980 62 618 7.632 44.505 6.060 4.421

1983 88 153 10 228 65 000 1 675 5.250

(et
198A 918l 109/0 73 000 , 6.375 5 550

Lest

7

Constant i1972i

Federal

IOW Government Industry

Universities/

colleges

Other

Performers

$ 8.6/7 81.692 $ 6.171 428 S 386

29.241 4.276 20.725 2.417 1.823

28.153 4.344 19.229 2.766 1,814

35.136 4.297 24.944 3.412 2.483

40.14 4.691 30 139 3 525 2.423

43.329 4 827 32.365 3.685 2.452
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National R&D spending by character of work

Basic research Applied research
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Federal R&D obligations by character of work
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Billions of dollars

Federal R&D obligations by agency
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Federal obligations for basic research by major field of science

Millions of dollars
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Federal obligations for basic research by major performer

Billions of dollars
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Total funds

Industrial R&D expenditures by source of funds
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Basic Research

Billions of dollars
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Industrial R&D expenditures by character of work
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Academic R&D expenditures by source: FY 1984
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Billions of dollars
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Academic R&D expenditures by character of work

7 4:iv sayZAlj:"A'i4 .41.*---'?, 4ttV4 N4421147, 4,7 .1vPe't svp
r ,

4

3
zyslwr.<4.

Comfit dollars

niie t,
.".",..1 S. 1,,,441.0

.4441,43:::;V

;'S!'44 "<%; <L'.;

:1,11

yS

18

Constant (1972) deems



Academic R&D expenditures by field: FY 1982

Total: S7.3 billion
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Federal obligations to universities and colleges by type of activity'

(Dollars in millions(

Academic science/engineering

Fiscal year

Total

obligations Total

Research and

developments

1968 $3.387 $2,350 $1,398

1976 5,403 2,960 2,431

1980 8,298 4.803 4,160

1981 7.720 5,088 4,410

1982 8.702 5.277 4,584

Fellowships,
traineeships,

and

R&D plant training grants

$96 $441

24 175

38 223
44 215

31 234

All

other

Non science/
engineering

$414 $1,037
330 2,443
383 3,495
419 2,632
428 3,425
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Employed scientists /engineers by field: 1982'

1% Mathematical

9% Physical

'2% -- Social

c.cientists = 1.5 million (45%)

12% Computer specialists ---
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11% Life
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Scientists /engineers,
total = 3.3 million

11% Other

Employed scientists and engineers by sector: 1982,

Scientists = 1.5 million

12% Academia 14% Other

62% Busthes:/mdustry

15% Government

23% Academia

46% Business/industry

17% Government

Engineers = 1.8 million
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12% Government
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Scientists/engineers,
total = 3.3 million

706 Teaching

Employed scientists and engineers by primary work activity: 1982a

25% Management

381/2 Other 30% R80
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Scientists = 1.5 million

30/0 Teaching 22% Management

40% Other 25% R&D

Engineers = 1.8 million

2% Teaching 27% Management

37% Other 34% R&D
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Scionttsts/onglnoors,
tots! ai 3.3 million

3% Other

Employed scientists and engineers by highest degree: 19821

Wide' 1.5 million Enginfirs II 1.8 million

12% Doctorate 2% Other

58% Bdche lot s 27% Master's
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23% Physical

4l % Lite

Employed doctorates In science and engineering by field*. 1981

Sclantlsts/anglnaers, total = 353,900

Sclantlsta = 305,600

5% Mathematical

3% Computer specialists

28% Social

>. I h -edtt PAP-4re/,

MIMICS =I: 58,300

11% Civil
13% Chemical

I
19% Electrical/electronic

9% Mechanical

44% Other 4% Aeronautical/astronautical
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Women as a proportion of all employed scientists, engineers, and professional and technical workers
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Racial minorities as a percent of technical work force

Technical work force

Protessionid and teonical
workers

Total scientists and
engineers
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Retention Rates, fifth grade through receipt of S/E doctorate: 1963-82

Percent
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Bachelor's degrees awarded in major science and engineering (S/E fields
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Doctoral degrees awarded In major science and engineering (S/E) fields
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Full-time science and engineering graduate students in doctorate-granting institutions by source of major support

Percent of total
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Full-time science and engineering graduate students in doctorate-granting institutions by type of major support

Percent of total
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Fulltime science and engineering graduate students in doctorate-granting Institutions by field and citizenship

Thousands
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Per 10.000 labor force
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R&D/GNP ratios by country
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Billions at dollars
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Other Science Resources Publications

Science Resources Studies Highlights

R&D Funds

NSF No. Price

"Defense and Economy Major factors in 7% Real R&D Growth in National Expenditures"
83.316

"Company and Federal Support Produce 17% Industrial R&D Spending Increase in 1981" 83.313

"Federal Science/Engineering (S/E) Support To Universities and Colleges Rose by 6% in FY 1981;

Non -S /E Support Down 25%' .

83.306

"Real Growth Rate of Academic R&D Expenditures Slowed to 2% in FY 1981'
83.304

Significant Increase Expected in Industrial R&D Performance of Federal R&D Programs in FY 1983" 82.329

Growth in Federal Basic Research Support in 1980.83 Moves at Slower Rate than in Previous Four Years' 82.325

"Companies Plan R&D Expenditure Increases for 1983: Growth Rate Down" .
82-324

"Defense Leads R&D Growth in FY 1983 Energy and Natural Resources and Environment Fall Sharply" 82.322

"National R&D Expenditures Expected to Reach $85 Billion in 1983"
82.311

S/E Personnel
Technical Employment Growth Accelerates in Selected Nanmanufacturing Industries" . . ...... . 83.321

"Academic Employment of Scientists Continued to Grow in 1982, But Slower than for Other Economic Sectors" 83.317

"Growth in Neuroscience May be Leveling Oft . . . . . . . . 83

Graduate Science/Engineering Enrollment Rose 2% in 1981, Mostly In 'High-Tech' Fields"

83-.331140

'Projected Employment Scenarios Show Possible Shortages in Some Engineering and Computer Specialties" 83-307

Manufacturing Employment Becoming Increasingly More Technological" . . . .
83.303

Growth in Science and Engineering Employment Accelerated in 1980 to 1981But Demand

May Have Slackened in 1982"
8832:333001

Labor Market Slackens for New Science and Engineering Graduates"
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"Growth in Employment of Science and Engineering Doctorates Continues, Led By Computer Scientists" 82.328

"Science/Engineering Doctorate Production Increases in 1981; More New Doctorates

Seek Nonacademic Positions"
82.323

"Employment of Recent Science and Engineering (S/E) Graduates in S/E Fields Increased" 82.320

"Labor Markets for New Science and Engineering Graduates in Private Industry" 82-310

"Growth in Scientific and Engineering Employment Slows Between 1978.80" 82.303

"Engineering Colleges Report 10% of Faculty Positions Vacant in Fall 1980" ..... 81.322

'Trends in Science and Engineering Degrees, 1950 Through 1980" ..... 81.320

"Science and Engineering Faculty With Recent Doctorates Fell to OneFifth of Total in 1980" 81.318

"University S/E Faculty Spend One-Third of Professional Time in Research'' 81.317

.Tenure Practices in Universities and 4-Year Colleges Affect Faculty Turnover
81.300

Detailed Statistical Tables

R&D Funds
Academic Science/Engineering: R&D Funds, Fiscal Year 1981

83.311

Federal Funds for Research and Development, Fiscal Years 1981, 1982, and 1983, Volume XXXI 82.326

Research and Development in Industry, 1980. Funds, 1980; Scientists and Engineers, January 1981 82.317

S/E Personnel
Academic Science/Engineering. Scientists and Engineers, January 1982.... .

83.311

Academic Science/Engineering: Graduate Enrollment and Support, Fall 1981 83.305

Characteristics of Doctoral Scientists and Engineers in the United States: 1981. 82.332

U.S. Scientists and Engineers: 1980....
82.314

Scientists. Engineers. and Technicians in Private Industry: 1980
81-329

Federal Scientific and Technical Personnel: 1976. 1977, and 1978 81.309
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Reports

R&D Funds

Federal Funds for Research and Development. Fiscal Years 1981, 1982. and 1983. Volume XXXI . 83.320 In Press

Federal Support to Universities. Colleges, and Selected Nonprofit Institutions, Fiscal Year 1981 .
83.315 $6.50

Trends to 1982 in Industrial Basic Research
83.302 $3.50

Federal R&D Funding for Energy: Fiscal Years 1971.83
83.301

1990 R&D Funding Projections
82.315 $3.50

Prootems of Small, HighTechnology Firms
81.305

S/E Personnel

Science and Engineering Doctorates 1980.81
83.309

Changing Employment Patterns of Scientists, Engineers. and Technicians in Manufacturing Industries: 1977.80 82.331

Women and Minorities in Science and Engineering .

82.302 $7.00

Activities of Science and Engineering Faculty in Universities and 4Year Colleges. 1978/79 81.323

Young and Senior Science and Engineering Faculty: 1980
81.319

Foreign Participation in U S Science and Engineering Higher Education and Labor Markets
81.316 $4.50

Science and Engineering Employment 1970.80
81-310 $2.75

the Stock of Science and Engineering
Master's DegreeHolders in tne United States 81.302

Composite

National Patterns of Science and Technology Resources: 1982
82.319 $5.00

Science and Engineering Personnel: A National Overview
82.318 $5.00

Academic Science 1972.81 R&D Funds, Scientists and Engineers, Graduate Enrollment and Support 81.326

Science Indicators. 1980
NS8 81.1 $10.00
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